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INTRODUCTION
Nepticulidae are a family of minute monotrysian Microlepidoptera with a worldwide distribution and about 750 described species. Their morphology, biology and taxonomic composition have been recently reviewed (Puplesis & Robinson, 2000) . The size of the adults, concealed mining life-style of the larvae (predominantly in leaves), and the diffi culty of rearing imagines goes some way towards explaining why these moths are still poorly studied in many regions. Only the northern European nepticulid fauna can be considered to have been exhaustively studied. Studies in other regions of the world in all probability underestimate the diversity of the group. Key works are reviewed by Puplesis & Robinson (2000) .
The history of description of Nepticulidae from the Neotropical Region has been reviewed by Puplesis & Robinson (2000) . That paper, based on the results of fieldwork in Belize in 1998 by Puplesis and Simon Hill (UW) together with investigation of unidentified material in ZMUC and USNM, documented a total of seven genera and 58 species of Nepticulidae from Central and Southern America. Twenty-eight of those species recognized were new taxa from Belize (including four species left unnamed). None was from the "heart" of the Neotropics -the Amazon basin -and it was assumed that the absence of specimens from Amazonian rainforest reflected collecting effort, coupled with a lack of diversity.
In the preceding paper in this journal (Puplesis, Diskus & Robinson, 2002) sixteen new species from the upper Amazon basin and the Andes (Ecuador) are recorded, increasing the number of species known from the neotropics by more than one-fifth. The fieldwork in Ecuador upon which that paper is based resulted in the acquisition of additional material of Manoneura basidactyla (Davis) and Ectoedemia fuscivittata Puplesis & Robinson. These are the first records of these taxa from equatorial America. In this paper we amplify the descriptions and provide further illustrations of these species and update the checklist of Neotropical Nepticulidae with a distribution chart and map. We define four species-groups and review the known biologies of neotropical Nepticulidae, add ing observations on nepticulid leaf-mines in Ecuador, and review the diversity of Nepticulidae in tropical America.
The present collaborative project was undertaken at the Natural History Museum, London with the support of the Royal Society (London), Professor Hering Memorial Fund (London) and in cooperation with the Pontificia Universidad Catolica del Ecuador, Quito, Ecuador (Dr Giovanni Onore).
MATERIAL AND METHODS
Brief details of collecting localities in Ecuador (Fig. 1) were given in the preceding paper (Puplesis, DiSkus& Robinson, 2002 -q.v.) . Primary sites were at the Yasuni Research Station, Jatun Sacha Biological Sta tion and Misahualli (Figs 2-4) .
Jatun Sacha and the nearby village of Misahualli (8 km NW ofJatun Sacha) are located on the south side and the northern side of the upper Rio Napo respec tively, about 20 km east of the base of the Andes. The environment is transitional between the lower slopes of the Andes and Amazon lowland. The area is formed by steep hills crossed by seasonal streams. The soil is mostly a red clay oxisol. Annual precipitation is 3900 mm, fairly evenly distributed throughout the year, though the collecting periods (January 2000 and Janu ary 2001) tended to be relatively dry. Around half of Jatun Sacha Reserve is covered with original undis turbed forest, while the remainder is secondary growth; Misahualli (Fig. 4) Genitalia drawings were made by Puplesis using a camera lucida from permanent slides. (Davis, 1978) (Figs 6, (9) (10) (11) (12) (13) (14) (15) 21) Oligoneura basidactyla Davis, 1978: 218-219 . Manoneura basidactyla Davis: Puplesis & Robinson, 2000: 22,23, figs 12,61, 83-85,207 .
ABBREVIATIONS OF INSTITUTIONS
MALE (Fig. 6 ). Aedeagus 210-235 Jim long, abruptly bulged in basal 1/2-2/3 or gradually broadened (Amazonian speci men); without carinae and weakly sclerotized apical part; vesica with some very tiny indistinct comuti only; strong sclerotization of aedeagal tube in Amazon speci men may appear as a long spine-like cornutus but it is not such (genitalia slide no. AD0328 VPU, Fig. 20 ).
Biology. Adults collected in April (Belize) and Janu ary (Ecuador).
Diagnosis. Although many species belonging to Ectoedemia are not easily distinguishable from each other, fiiscivittata is an exception: the combination of features such as the caudally directed valval process, basally broadened aedeagus, very short vinculum, and dark oblique forewing fascia make this a very distinc tive species. The absence of a transverse transtilla bar in this species sets it apart from all other Ectoedemia.
Distribution (Fig. 21) 
DISCUSSION

Definition of species-groups, taxonomic notes
Venation. In studying neotropical Nepticulidae we have met difficulties in using wing venation to clarify the generic position of species. Although wing venation can provide useful characters for generic diagnosis of many Holarctic or South African Nepticulidae (Scoble, 1983; Nieukerken, 1986; Puplesis, 1994 Stigmella tiliella-group. A new species-group is designated here for two closely related and distinctive species. A rounded valva with a short dorsal process, broadly U-shaped gnathos and a cluster (or clusters) of spine-like cornuti in the aedeagus are characteristic of the male genitalia. The group resembles the Holarctic paradoxa-group but differs in the cornuti clusters and gallery mines (which in the paradoxa-group are com bined, i.e., distinctly blotch-shaped in the second half of the course). The group contains Stigmella tiliella (Braun) known from the Nearctic (USA, Kentucky) and S. kimae Puplesis & Robinson, 2000 (Belize) . The first makes gallery-type mines on Tilia americana leaves; the hostplant of the second species is still unknown.
Stigmella barbata-group. The group is newly designated here for species possessing unique plumose scales on the apex (or apical third) of the valva; in contrast to most Stigmella, the complement of cornuti in the aedeagus is very weakly developed, the cornuti tiny and weakly sclerotized. The group appears to be endemic to the Neotropics and contains three species: Stigmella plumosetaeella Newton & Wilkinson, 1982 , barbata Puplesis & Robinson, 2000 and austroamericana Puplesis & Diskus, 2002 ; the biol ogy of these species is unknown. The recently discovered Amazonian austroamericanaappears to be the sister-group of the Central American barbata and the two appear to represent an allopatric and vicariant species-pair.
Fomoria.
Although some species of Fomoria may be clearly grouped as monophyletic units, the taxo nomic status of the genus itself is questionable because its monophyly is unproven. The genitalia of Fomoria and Ectoedemia (sensu stricto) follow the same ground plan, but the uncus (which is entirely reduced in Ectoedemia) is fully preserved in Fomoria (a plesiomorphy). Vein Cu in the forewing tends to be shortened or completely lacking (apomorphy) in Fomoria, but this character is not always consistent, at least among the Neotropical representatives (see above:
Venation). MANONEURA Davis, 1979 9 basidactyla (Davis, 1978) 10 trinaria Puplesis & Robinson. 2000 STIGMELLA Schrank, 1802
The salicis species-group 11 andina (Meyrick, 1915) 12 cuprata (Meyrick, 1915) (Meyrick, 1931) 36 coslalimai (Bourquin, 1962) 37 guittonae (Bourquin, 1962) Acalyptris latipennata-group. The group is newly designated here for species characterized by a distinctly broadened (or moderately broad) forewing with a dark oblique fascia, a distinctive paired uncus, and the presence of three very large cornuti at the apex of the aedeagus which tends to be slightly or strongly swollen; the valva of species of this group has an inner spine like process (or papilla-like extension). This distinctive group appears to be endemic to the Neotropics and contains four species: latipennata (Puplesis & Robinson, 2000) (comb.n. -see below), dividua Puplesis & Robinson, 2000 ; ecuadoriana Puplesis & Diskus, 2002 and onorei Puplesis & DiSkus, 2002 ; the biology of these species is unknown.
Acalyptris latipennata (Puplesis & Robinson) comb.n.
Originally this strange-looking species was described as a Fomoria (Puplesis & Robinson, 2000) . However, the later discovery of related species from Amazonian rainforest (i.e., ecuadoriana and onorei) indicates, from venational and other characters, that this species is correctly placed in Acalyptris, to which genus it is here transferred.
Leaf-mine collecting and hostplant data in equatorial America
There has been little elucidation of nepticulid biology in the Neotropics (Puplesis & Robinson, 2000) . Our experience of mine collecting in equatorial America suggests that there are great differences between habi tats with respect to diversity and abundance of mines.
In lowland Amazon rainforest (such as Yasuni, 260 m) nepticulid mines are extremely difficult to find, and we have never observed mines in abundance although adults were readily attracted to light. In disturbed, mainly secondary premontane rainforest (Misahualli, 500 m) mining larvae were much more diverse and abundant. In progressing from the foothills of the Andes (Tandapi, 1200 m, Banos, 1500-2500) to the high Andes (Papallacta, 3500 m, and the slopes of Vol. Chimborazo, 4200 m) nepticulid mines became more abundant, but the diversity of species dropped signifi cantly above 3000 m. Hostplants from only eight plant genera belonging to eight families are known for identified species of Nepticulidae from the Neotropical region (Table 2) . Records from Ludwigiaand Senecio (Argentina) come from a paper by Bourquin (1962) 
Diversity and geography
Dominance of Acalyptris. One of the most unexpected results of investigations of the tropical American Nepticulidae was the discovery of a diverse fauna of Acalyptris. During the Belize expedition in 1998, a total of 14 species was found, representing 48% of Nepticulidae recorded from the area. We thought (Puplesis & Robinson, 2000) that the domi nance of Acalyptris might be a regional (Central American) or a seasonal phenomenon. But sampling in Ecuador (mainly in rainforest) has shown a similar pattern exists there and at a different time of the year. A total of eight species of Acalyptris was found, repre senting 50% of Nepticulidae recorded from the area. Neotropical Acalyptris exhibit a remarkable range of morphological structure. 
